DAX-1 expression is regulated during mammary epithelial cell differentiation.
In recent studies, we have found that DAX-1 (dosage-sensitive sex reversal/adrenal hypoplasia congenita critical region on the X chromosome) is expressed in the mouse mammary epithelial cell line HC11. In this study, we focused on the regulation of DAX-1 expression and subcellular localization throughout mouse mammary epithelial cell differentiation and its hormonal regulation in the mouse mammary gland. Proliferating HC11 cells grown in epidermal growth factor (EGF)-containing medium, expressed very low levels of DAX-1 as detected by Western blotting and quantitative real-time PCR, whereas, upon EGF withdrawal and induction of differentiation, DAX-1 expression increased. Inhibition of MAPK pathway with PD 098059 resulted in increased DAX-1 levels even in the presence of EGF. Using confocal microscopy, we showed that DAX-1 cytoplasmic levels increased as cells differentiated. DAX-1 staining was nuclear in luminal cells of mouse mammary glands from 3-month-old virgin mice. A nucleo-cytoplasmic pattern was observed in pseudopregnant mice and a cytoplasmic pattern was found in mammary glands from 6-d lactating mice. The influence of DAX-1 on transcriptional activity of endogenously expressed estrogen receptors alpha (ERalpha) and beta (ERbeta) in HC11 mammary epithelial cells was evaluated with an estrogen response element-luciferase reporter assay and by quantitative real-time PCR of the ER-regulated gene receptor-interacting protein 140 kDa. Cotransfection of HC11 cells with human DAX-1 inhibited estrogen response element-reporter and receptor-interacting protein 140 kDa expression induced by 17beta-estradiol, the ERalpha-selective agonist 4,4',4'-(4-propyl-(1H)-pyrazole-1,3,5-triyl)trisphenol, or the ERbeta-selective agonist 2,3-bis(4-hydroxyphenyl)-propionitrile. In summary, DAX-1 expression increased upon differentiation induced by EGF withdrawal, and DAX-1 decreased response to estrogens in HC11 cells. Further studies are needed to determine whether DAX-1 is also important in regulation of differentiation of HC11 cells.